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Data assimilation is a procedure for incorporating actual observation into a simulation model. Data assimilation

techniques have been developed as a fundamental tool in numerical weather forecasting. In order to accurately

predict temporal evolution of an atmospheric system, it is essential to obtain an accurate estimate of the state

of the atmosphere by data assimilation. Various techniques have thus been proposed for such purpose. But data

assimilation techniques also have various practical aspects. Since data assimilation estimates the state of a system

by making use of a simulation model which is based on physical laws, we can deduce the values of unobservable

quantities by considering our knowledge about physical laws. Another aspect is to reproduce the behavior of

a nonlinear and high-dimensional system. An atmospheric system is regarded as a nonlinear high-dimensional

system. There have been proposed many treatments for such a nonlinear high-dimensional system. These aspects

are useful for not only for the atmospheric science but also other fields of geoscienses. We have extended the

applications of data assimilation to other fields of geoscienses such as space science. We are also extending the

techniques for data assimilation to other purposes such as analyses of high-dimensional time series data. I will

review the various aspects and recent progresses of data assimilation techniques, and show our recent studies to

demonstrate their effectiveness.


